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May 1, 1997 . g , DUP, ,C
Paul Leber, M.D.
Director, Division of Neuropharmacological Cephalon, Inc.
Drug Products (HFD-120) ; ~
Center for Drug Evaluation and Research @,\“‘“ On 0@&
Food and Drug Administration : , 145 Brandywine Parkway
Woodmont II Building REC D W(eés; g)h;m ;/801 93804245
1451 Rockville Pike M
Rodkvills, M 20857 AY.0 5.199Z Fax (610) 3440065
NDA 20-717 Cr1g 4
Provigil® (modafinil) Tablets  A)( XRY
~ Dear Dr. Leber: '

Reference is made to our New Drug Application (NDA) 20-717, Provigil® (modafinil) Tablets, for the
improvement of wakefulness in patients with excessive daytime sleepiness associated with narcolepsy,
which was dated December 27, 1996. Further reference is made to our request for exclusivity, which was
submitted on April 9, 1997. In addition, please note that modafinil was granted orphan status for this
indication on March 15, 1993,

This submission provides a summary of patent and exclusivity information for Provigil. The following
patents are included:

U.S. Patent No. 4,177,290 claims the chemical composition for the active ingredient of the product for
which approval is being sought (i.e., modafinil). This patent is currently set to expire on March 9, 1998

U.S. Patent No. 5,618,845 claims a pharmaceutical composition comprised of particles of a defined size of
the active ingredient (i.e., modafinil). This patent is currently set to expire on October 6, 2014.

U.S. Patent No. 4,927,855 claims an optically pure levorotatory (“L-") form of modafinil; modafinil is a
racemic mixture, such that both the L- and D- forms of modafinil can be considered “ingredients” of the
active ingredient for which approval is being sought. In this sense, Cephalon believes, in good faith, that it
is providing sufficient notice to the public of the potential patent infringement problems that might exist if a
third party sought regulatory approval of a product comprised exclusively of the L-form of modafinil
and/or a “weighted” ratio of modafinil; for example, a third party product comprised of greater than 50%
of the L-form of modafinil, and less than 50% of the D-form of modafinil. This patent is currently set to
expire on May 22, 2007.

If you have any questions concerning this submission, please contact me at (610) 738-6373.

Sincerely,

(Lo o

Paul Nemeth, Ph.D.
Senior Director
Regulatory Affairs
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3. TRADE NAME
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PATENT AND EXCLUSIVITY INFORMATION
PROVIGIL® (modsfinil) Tableis = ~ - - ST

L. ACTIVE INGREDIENT
modafinil

2. STRENGTH
100 mg and 200 mg tablets

PROVIGIL®
4. DOSAGE FORM/ROUTE OF ADMINISTRATION
tablet/oral
5. SPONSOR
Cephalon, Inc.
6. NDA NUMBER
20-717
7. APPROVAL DATE
Pending
8. EXCLUSIVITY

Five years after approval of the NDA
Seven years after approval of the NDA (orphan indication)

9. APPLICABLE PATENT NUMBERS AND EXPIRATION DATE OF EACH

ADDENDUM A: U.S. Patent No. 4,177,290 March 9, 1998
ADDENDUM B: U.S. Patent No. 5,618,845 October 6, 2014
ADDENDUM C: U.S. Patent No. 4,927,855 May 22, 2007
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i SUBMISSION OF PATENT INFORMATION
( IN ACCORDANCE WITH 21 C.F.R. § 314.53
(ADDENDUM A)

In accordance with the requirements of 21 C.F.R. § 314.53(c)(1), applicant
Cephalon, Inc. submits the following patent information:

(D Patent number and the Date on which the patent will expire:
(a)  Patent Number: 4,177,290 (copy attached)
(b)(1) Expiration Date under the provisions of the Uruguay Round of the
 General Agreement on Tariffs and Trade (“GATT”):
March 9, 1998
(b)(2) Expiration Date under previous “17 year from issuance” term:
December 4, 1996 (this expiration date is provided for convenience
only; under the GATT, the term of U.S. Patent No. 4,177,290
expires on March 9, 1998).

(i)  Type of Patent:
- U.S. Patent No. 4,177,290 contains claims for both a drug
substance and a drug product.

( ‘ (i)  Name of Patent Owner:
‘ - Laboratoire L. Lafon
Maisons Alfort
FRANCE

(iv)  Not Applicable
(Applicant resides and has a place of business in the United States)

APPEARS THIS WAY ON ORIGINAL
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In accordance with the requirements of 21 C.F.R. § 314.53(c)(2), the following
original declaration is submitted; in accordance with 21 CFR. §314.53(c)(4), the original
declaration has been signed by the applicant’s patent attorney.

“The undersigned declares that Patent Number 4,177,290 covers the formulation,
composition, and/or method of use of the acetamide derivative referred to as
‘modafinil.” This product is the subject of the application for which approval is

B %/
i T Richard P. Bys€oorf, Jr., Esq.

(o]
APPEARS THIS WAY ON ORIGINAL
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United States Patent 19)
Lafon
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(1 4,177,290
[4s) Dec. 4, 1979

* [54] ACETAMIDE DERIVATIVES
[75] - Inventor: Louis Lafon, Paris, France

Laboratoire L. Lafon, Maisons
Alfort, France )

(21] Appl. No.: 885,009
(22] Filed:  Mar.9, 1978

(30]  Foreign Application Priority Data
Mar. 31,1977 [GR]  United Kingdom 1387977

[51] Int. Q2 cccco........ AGIK 31/165; CO7C 103/22;
. ©07C 103/82; COTC 103/76

(52] US. QL i 424/324; 260/239 BF;
260/326.42; 260/340.5 R; 2607558 S; 260/559
T; 260/558 A; 424/250; 424/267; 424/244;
424/274; 424/282; 544/159; 544/168; 544/393;
544/396; 546/234; 546/235; 424/248.5;

' 424/248.54

{73] - Assignee:

{58] Field of Search ........ .-260/558 S, 559 T, 340.5 R:
4247324

(56] References Cited
U.S. PATENT DOCUMENTS
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121977 Nickl et al. 2607538 § X

OTHER PUBLICATIONS
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- Attorney; Agent, or Firm—Bicon & Thomas .

C[sr ABSTRACT

Novel acetamide derivatives have been discovered to
have useful pharmaceutical activity on the central ner-
vous system. They may be prepared by reacting the
corresponding. ester or acid halide with the appropri-
ately substituted amine.”

6 Claims, No Drawings
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SR - - Certain illustrative compounds of formula I in which
ACETAMIDE DERIVATIVES rings (a) and (b) are unsubstituted are given in the fol.
‘ lowing Table:
TABLE
Code No, Zz A Melting point
CRL 40476 X H 164-166° C.
CH=8S0~
e
CRL 40342 N : H 1w
N=CO—
/ .
- B-morphalinoethy! free base: 116-117* ¢
CRL 40343 \N R o ;Té n;f: 1%0-181° C,

20 By addition salts there are understood here the acid

The present invention relates 10 new acetamide deriv- ﬁg:“:;:zi‘?gcg;x?:cﬁ §y reacting the free base

“atives, their preparation and their thenpculic camposi- The compounds of formula. I may be prepared by

fions and uses, in particular as ingredients which are conventional methods. The preferred method of prepa.

‘C"V: ﬁﬁ‘:h:omr::‘:::v;‘:r;ﬁgm the invention are 25 PN comprises reacting an acig halide of formula II:
acetamide dcrivati\_'a of the general formula I

(]

(m

Z—ClHy=Co=x
Z=~CHy~CO~NH==A
3s
in which Z is as defined above, the rings (a) and (b) may
be substituted as indicated above, and X is Cy.jalkoxy,
F. Cl, Bror I, the preferred halogen being :chlorine
. 40 with an amine of formula I
in which . ' K
cach of rings s and b may optionally be substituted by HyN~A

one or more of the groups, F, Cl, Br, CF3, NOy, NH;, - (IID)
‘Crualkyl, Cisalkoxy and methylenedioxy:

Z is >CHSO— or >NCO-=; and 45 in which A is as defined above.

A is hydrogen, Cjalkyl, C|4hydroxyt_lkyl or a The sulphinyl compounds 2=

>CHSO=) are pref.
group of. the formuls RIRIN<-Y—"in which ¥ is a

erably prepared by the above method or by a variation

hich comprises reacting a sulpho de-
cal, and either R, and Rz are the same of different and .- nvative of formula I{a:

CH=S—Cl—CO=11y
following may be mentioned in particular: dimethyl-

amino, diethylamino, pyrrolidino, piperidino, 4.methyl-

piperidino, &phenylpipcridino, 4—(p-chlorophcnyl)-

piperidino, morpholino, piperazino, 4-methyl-

piperazino, 4-(B-hydroxyc(hyl)pipcrazinn. 4-phenyl- 60
piperazino, 4-(p~chlorophenyl)pipcrnzino and perhy-
droazepino.

A is preférably hydrogen, B-hydroxymclhyl or B-
morpholinoethyl.

Particularly ‘preferred compounds ‘and salts of the s
invention are those of formula I in which neither of
rings a and b is substituted, Z i as defined above and Y
is hydrogen or ﬁ-momholinoc(hyl.

in which Hal is F.ClL Bror i, preferably Cl, with an
amine of formula 1] to obtain the i

phur amide which is oxidized ‘with
desired sulphiny] derivative,

A therapeutic compasition according to the invention
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out heat are carried out. In this way, the benzhydryisyl-
EXAMPLE 1 : phinylacetic acid is obtained.
Bcnzhydrylsulphinylacclamidc (c) Methyt bcnzhydrylsulphinylaccmc
C’..Hs)zCH~SO—CHz-~CONH; The above acid is placed in a 20-liter reaction vessel

Code No.: CRL 40476

)] Bcnzhydrylthioacetyl chioride

19.5 £ (0.07¢ mol) of benzhydrylthio_aceﬁc acid in 114
m! of benzene are placed in a three-necked flask pro-
vided with »’ condenser and a dropping funnel. The
mixture is heated and 19 m| of thionyl chloride are
added drop by drop, Once the eddition is complete, the
reflux is continued for about | hour, cooling and filter.
ing arc carried out and the benzene and the excess thio-
ny! chloride and then cvaporated. In this way, a clear
orange oil is obtained.

(¢)) Benzhydrylthioacetamide

35 ml of ammonia in 40 ml of water are introduced
into a three-necked flask provided with a condenser and
a dropping funnel and the bcnzhydrylthioacetyl chlo-
ride dissolved in about 100 ml of methylene chloride is
added drop by drop. Once the addition is complete, the
organic phase is washed with dilute solution of soda
and dried over Na;SO4, the solvent is evaporated and

)

20

with 6 liters of water. 1.1 liters of soda lye (d=1.33) and
1.848 kg of sodium bicarbonate are added, 2.1 liters of
dimethyl sulphate are added. After one hour, crystalli.
sation is induced. Filtration, drying without heat and
washing are earried oul, Mclhyl‘bcnzhydr‘ylsulphiny'
lacetate is obtained.

(d) CRL 40476

I kg of methy! benzhydrylsulphinylncclu(c is diss
solved in 3.5 liters of anhydrous methanol in & 10-liter
balloon flask. NH; is bubbled in af a high rate of flow
for 1 hour, and then left in contaet for 4 hours, Filtra-
tion, drying without heat and washing with water are
then ca
Water and methano] (4:1 v/v) and then from & mixture
of water and methanol (9:1 v/v) and drying under re-
duced pressure, CRL 40476 is obtained in the form of a
white crystalline powder.

M.p.ins (Kofler): 164°-166* C. o

Total yield (calculated from the benzhydrol): 419,

the residue is taken up in diisopropyl ether: in this way, 2§ EXAMPLE 2
the benzkydrylthioacetamide is crystallised. 16.8 gof N.N-diphcnylmalonamidc
product (yield =86%) are obtained. (CaHs)z-—N—CO—-CHz~CONHz
et 110" C. | Code No.: CRL 40542
1439 g (0.056) of benzhydrylthicacetamide are 30 N.N—dlphcnylchloroacctamldc M.p.=117"-11% C;

placed in 2 balloon flask and 60 ml of acetic'acid and 5.6
mlof H;0; (about 110 volumes) are added. The mixture
is left in contact for one night 21 40° C. and about 200 mi
of water are then added; the CRL 40476 crystallises. By
recrystallisation from methanol, 11.2 g of benzhydryl-
sulphinylacetamide are obtained.

yield: 89%) is Prepared by reacting
diphenylamine with 11.3 g (0.1 mol) of chloroacetyl
chloride in benzene. N.N-diphcnylcarbamylacc(onitrilc
(M.p.=151"-152° C.; yield: 64%) is
reacting 24.55'¢ (0.1 mol) of N.N-diphenylchloroaceta.

I‘iﬂd: 73?24. 166° © 18 g (0.075 mol) of N,Ndiphcnyléarbamylacclonh
Pringt= = . trile are subjected to hydrol ysis for 24 hours at 20° C. in
EXAMPLE 14 40 2 mixture of concentrated H;SO4(120'ml) and Hy0 (15

: D. ti ion i v Wi itation,

Example la relates to the same procedure for the mi). The of et Tyrupyution is poured, with o

manufacture of bcnzhydrylsulphinylacclamidc (CRL
40476), as Example 1, but on an industrial scale.

(a) Benzhydrylthioacetic acid

1.003 kg of thiourea is dissolved in 5.72 liters of 489
hydrobromic acid and 0.880 liter of water in 2 20-liter
reaction vessel. The mixture is heated 0 60° C. and
2,024 kg of benzhydrol are introduced, The tempera-
ture is increased to 95° C, and the contents of the vessel
are allowed to cool to room temperature (15°-25° C.).
The crystals are filtered off and washed with water.
They are made into & Paste again in 5.5 liters of water
and this is introduced into a 20-liter reaction vesse] with
35 liters of soda lye (d=1.33). The mixture is heated to
70° C. and 1144 & of chloroacetic acid dissolved in 2.2
liters of water are passed in slowly. The reflux is main:
tained for 30 minutes after the chloroacetic acid has
been passed in. The contents of the vessel are allowed to
cool to room temperature (in this way, the benzhydryl.
thioacetic scid is obtained, but is not isolated).

) Bcnzhydrylsulphinylucetic scid

1.430 liters of hydrogen peroxide at 130 volumes are
passed in over 3 hours at about 30°* C. into the above
reaction mixture. 22 liters of water are-then passed in,
the insoluble material is filtered off and acidification is
carried out with hydrochloric acid (d=1.18). Filtration,
washing with water (o reform a paste and drying with.

60

obtain CRL 40542,
Yield 449,
Mp.=136" C.

EXAMPLE 3

N.N-diphenyl-N'-E-morpholinoethylmalonamidc
hydrochloride

N-CO-*C‘";*C‘O‘NIl"Cll:C“:'-N (SR (4]

Code No.: CRL 40543

(1) N.N-diphcnylcnrbnmoylacclic acid

22.6: ¢ (0.08 mol) of ethyl N.N-diphcnylcarbamoy~
lacetate (m.p.=757¢° C.) are added 15 a solution of
5.6 g(0.1 mol) of KOH in a mixture of 50 ml of water
and 25 mi of ethanol. The mixture is heated (o 40° C.
with agitation untjl dissolution is complote (that i, for
about 1 hour) nid agitation is continued for twa hour,
Acidification is then carried out with I N HCI followed
by drying “withoug hicat, washing - wih witer and

ed out. By recrystallisation from a mixture of*
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drying.20.2 ¢ (yield: 98%%) of N,N-diphenylcarbamoyln- does not exert any effect with respect to amphetamine
cetic acid (m.p.=126°~127° C.) are obtained. ) stereotypy. !
2 N.N-diphenyl-N'-B-moi'pholinoelhylmalonamidc IV—INTERACTION WITH RESERPINE
A solution of 13 g (0.05 mol) of N,N.diphenylcar. Batches of 6 mice received an intraperitoneal injec-

bamoylacetic acid and 7.1 8 (0.055 mol) of N-(2-aminoe- 5 tion of reserpine (2.5 mg/kg) four hours before the
thy)morpholine in 120 ml of methylene chloride. is administration of CRL 40476. In doses of 16, 64 and 256
refluxed with agitation. A solution of 11 g(0.055mol)of  mg/kg, CRL 40476 partially counteracted the body
dicyclohexylearbodiimide in 30 ml of CH,Cl; is siowly tempcfaturte IQWCring ech}::‘ls C:L l:c Ee's{cip‘lg:.’ éwt the
i is mainta; ux for 3 reserpine ptosis was not chang y .
;g:l’e:. and the mixture is maintained under reflux fo " V—-INTE%.ACTION WITH OXOTREMORICE
After standing for one night, the dicyclohexyiures Oxotremorine (0.5 mg/kg) was administered intra-
Pprecipitate is filtered off, the filtrate is extracted with  ‘peritoneally to batches of 6 mice 30 minutes after the
dilute HCI, the aqueous layer is decanted and itismade  administration of CRL 40476. The hypothermia in.
Rl vt e T ot DE |, e o e o T
Without heat, washing with o and drying are car to the trembling caused by the oxotremorine; and CRL

. ' > 65 of

&?&;‘:'lby m‘:&’ n from ethyl acem\e. l g‘o T 40476 did not alter.the lacrymal and salivary hyperse:

‘Mp.= 16&'-! 17 C v R cretion and the defecation following upon the adminis-
(3)' éRL 40543 tration of oxotremorine. -

The above base is solubilised in 300 m! of ethyl ace. 2 VI~ACTION ON THE FOUR-PLAQUE TEST,
tate and acidified with ethano! hydrochloride, The tite =~ TRACTION AND ELECTRIC SHOCK

hydrochloride precipitates and is recovered by drying The test was performed on batches of 10 mice 30

4 e “ minutes after the admiinistration of CRL 40476, It was
vosyou heat. By recrystallisation from ethanol, CRL noted that CRL 40476 led to an increase in the numie

40;13!(."5_ c;gt;ned. 25 of punished passages (probably in connection with an
M“;’ = 180°-181° C. exciting effect), that it did not cause any major motor

. . . - deficit, and that, in strong doses (from 64 to 256 mg/kg),
The results o I the pharmacological tests which were counteracted the convulsing effect of electric shock.
undertaken with the compounds according to the in- VII—ACTION ON SPONTANEOUS MOTILITY

vention and in particular the products of Examples 1 to 30 Mice (12 per dose, 24 controls) received CRL 40476

3 are summarised below. ) - at different g s
In the following, in the absence of precise details to 2 diflerent times (15 minutes, 30 minutes, | hour, 2

the contrary, each product was administgrcd intrapcﬁf (time 0); their mobility was recorded for 30 minutes. (1)
toneally in suspension in a gummy solution (gum ara- Intraperitoneally, CRL 40476 leads to an increase in

bifl in a volume of 20 ml/kg to mice and 5 ml/kg to 5 ‘motility which is perceptible from 16 mg/kg. This ef-
rats. fe i id i i
T W CRL 40476 ect begins rapidly (less than 15 minutes) and reaches its

I—TOXICITY maximum 30 to 60 minutes after injection, then de-.
— ) : reases; the duration of acti i ional to th
At adose of 1024 mg/kg, the administration of CRL & € Curation of action being proportional to the

N . s doses.
40476 was followed by a decrease in motive activity, 44 (2) By the gastric route, at a dose of 64 mg/kg and

- the gait being abnormal, by dyspnoea and by convul-  jpove, CRL 40476 leads to considerable hypermotility
sions which appeared 40 minutes after njection; the commencing almost immediately after the injection and
animal was found dead after 24 hours. At a dose Of 512 fagting for at least 2 hours. It is probable that, with a
mg/kg, the symptoms were identical, but the animal smaller dose (32 and 16 mg/kg), this effect is still pres. .
survived. At 256 mg/kg hypermotility was noted above 45 ent, but lasts less long. .
ull. accompanied by sniffing, perhaps sterectyped, the (3) To determine the effect of repeated administra.
gait was abnormal and the animal showed dyspnoea. At o0 oo o (12 per dose, 24 controls) received a daily
128 and 64 mg/ke, the hypermotility and the sterco. intraperitoneal administration of distilled water or CRL
typed sniffing were still present for more than 3 hours. . 40476, On the fifih day, the animals were placed in the
The maximum non-fatal dose per os was higher than 512 55 4ctimeters 30 minutes after the last administration and

mg/kg. their motility was recorded for 30 minutes. CRL 40476
II—INTERACTION WITH APOMORPHINE was found 16 retain its activity on the motility of the
(1) Rats : mouse; the activity was nejther reduced nor increased

Batches of 6 rats each received a subcutaneous injec- wirh respect 1o the effect of a single injection,

tion of 0.5 mg/kg of apomorphine 30 minutes after the 55 VIII-ACTION. ON INTERGROUP AGGRES.-
administration of CRL 40476, It was found that, with a SIVENESS

strong dose, CRL 40476 seemed moderately to potenti- After a stay of 3 weeks in each of the halves of 1 box
ate the stereotypy of gpomorphine. scparated by an opaque partition, groups of three mice
(2) Mice received CRL 40476, Hall an hour. later they: were

Bathces of 6 mice received CRL 40476 30 minutes ¢ brought together by withdrawing the partition and the
before the subcutaneous injection of | mg/kg of apo- number of fights that oceurred in the courte of 10 min-
morphine. It was observed that CRL 40476 did riot utes was noted. It was observed that CRL 40476 did not
counteract the hypothermia, stereolypy and verticalisa- exertany distinét efTect on intergroup aggressiveness in
tion behaviour induced in the mice by the apomorphinc. mice.

[II-INTERACTION WITH AMPHETAMINE 65 IX—INTERACTION WITH HYPNOTICS

Amphetamine (2 mg/kg) was injected intraperitone. (1) Batches of 10 mice received CRL 40476 30 min.
ally into batches of 6 rats 30 minutes after the adminis. utes before. the administration of & hypnogenie dose of
tration of CRL 40476, 11 was found that CRL 40476 chlaral (400 mg/kg; injected intraperitoneally),
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At a low dose (16 and 32 mg/kg), CRL 40476 re. (4) Prolonged avoidance conditioning
duced significantly the length of the sleep induced by Rats placed in a shuttle box were conditioned to

the chloral. By increasing the doses, this effect disap- ~ avoid an electric shock (5 s) by changing compartments.
peared. but the number of mice put to sleep decrensed. . The shock was preceded (3 5) by an acoustic and light
(2) Metaqualone (125 mg/kg) was injected intraperi- ' s signal appesting every 20 seconds. When the animals
toneally into batches of 10 mice 30 minutes after the  were perfectly conditioned, they remained subjected to
administration of CRL 40476. : the signal and possibly to the shock until apparent disap-
Ata low dosc, CRL 40476 did not alter the length of pearance of conditioning, which generally occurred
the sleep induced by the metaqualone, but by increasing after 24 hours, J
the doses the number of mice put to sleep decreased, 10 - CRL 40476 was then administered intraperitoncally
whereas the length of the sleep increased significantly, and the possible resumption of avoidance was reckoned
30 With mice used for recording motility afier repeated until - disappearance of the effect; at a2 dose of 128
administrations  of CRL 40476, pentobarbital (50 mg/kg; CRL 40476 caused very distinet resumption of
mg/kg, administered intraperitoneally) was injected: - avoidance in the animals whose conditioning had appar-
into the mice as soon as the recording of spontaneous 1§ ently disappeared following a prolongation of the ses-
motility was completed, that is 60 minutes after the final sion. With a lower dose (64 mg/kg), this effect was

administration of CRL 40476, : practically non-existant.
CRL 40476 did not alter the lerath of the barbit:rate- XII—CONCLUSIONS
induced sleep. With repeated administrations, it led 1o & CRL 40476 presents s neuropsychopharmacological

reduction of the length of the sleep with respect to the 20 spectrum characterised by the presence of excitation
effects of a single administration. R : with hyperactivity and of hypermotility; and by the
X~INTERACTION WITH YOHIMBINE absence of Stereotypy (except in strong doses) and of
- CRL 40476 was administered to mice grouped in potentialisation of the effects of apomorphine and am-
fives one hour before the injection of a subtoxic dose of phetamine. '

yohimbine hydrochloride (40 mg/kg, administered sub- 25 Moreover, in some respects, CRL 40476 could ap-
cutaneousiy). The death rate was taken 24 hours later. It proximate to the imipramine antidepressants (antago-
was found that CRL 40476 potentiated the toxicity of ' nism to reserpine hypotherrria, potentation of the toxic-

the yohimbine.. ity of yohimbine), but the absence of potentiation of

XI<INTERACTION. WITH S-HYDROXYTRYP. 5-HTP and of antagonism to the hypothermia induced

TOPHAN and LM.A.O. . - 30 by apomorphine would make it a very special case in
"Batches of 10 mice received a gastric administration this pharmacological class.

of Nialamide (20 mg/kg) 18 hours before an intraperito- Finally, ir mice whose motility has been reduced by

neal injection of DL-5-HTP. In doses of 32, 64 and 128 habituation of their enclosure, the presence of a motor
mg/kg, CRL 40476 did not lead to potentiation of the . stimulation with doses which do not cause hypermotil-
generalised trembling and head shaking. At 256 mg/kg.. 35 ity would seem to indicate a greater stimulation of psy-
it caused an increase in the number of mice. showing chism than of activity.
generalised trémbling at the same time as a considerable - TESTS WITH CLR 40542 and CRL 40543
death rate (30%%) appeared. - : The following tests are numbered parallel to thosa for
XII=ACTION  IN RELATION TO SOME CRL 40476: .
BEHAVIOURAL CHARACTERISTICS = DIS- 40 L The LD-O of CRL 40542 is preater than 1024
TURBED BY VARIOUS AGENTS mg/kg. and greater than'512 mg/kg for CRL 40543. At
(1) Motility reduced by habituation . doses of 256 and 1238 mg/kg, hyperactivity is observed
After 'a sojoumn of 18 hours, mice received CRL - for both produets. ,
40476. Immediately afterwards they returned to their IL In rats, CRL 40542 potentiates the stereotypy of
respactive enclosures and half an hour later the record- 45 apomorphine but CRL. 40543 does not affect the stereo-
ing of motility began and was continued for 30 minutes. typed behaviour induced by apomorphine. In mice, the
It was found that CRL 40476 caused, starting from a two products (at doses of I and 16 mg/kg) do not mod-
dose of 2 mg/kg, an appreciable resumption at a dose of ify- the hypothermia  and the  stereotyped behaviour
2 or 4 mg/kg. This effect was very marked at 8 and 16 induced by the subcutaneous administration of apomor-
mg/kg. 50 phine at doses of 1 and 16 mg/kg.
(2) Motility reduced by hypoxic aggression T At a dose of 256 mg/kg. CRL 40542 potentiates,
30 minutes after receiving' CRL 40476, mice were  but CRL 40543 does'not modify, the amphetamine ste= -~
subjected 1o hypobaric anoxia (depression of 600 mm reotypy.
Hg in 90 5; expansion of 45 s), and they were then placed IV. The hypothermia induced by feserpine is antago-
in an actimeter where their motility was recorded for 10 s nised by CRL 40542 at a dose of 128 mg/kg and apgra-
minutes. It was observed that, for doses higher than 16 vated at a dose of §12 mg/kg. CRL 40543 does. not
mg/kg, CRL 40476 led 1o an improvement in motor modify reserpine-induced hypothermia. Neither prod:
recovery in mice whose motility has been lowered by uct has any action with respect to reserpine ptosis.
hypoxic aggression. V.. The hypothermia induced by oxotremorine is
(3) Asphyxic anoxia 60 antagonised by CRL 40542 at doses of 32 and 128
Mice (10 per dose, 20 coritrols) received an intraperi- mg/kg and by CRL 40543 at'a-dose of 256 mg/kg.
toneal injection of gallamine triethiodide at a dose of 32 Neither product is active on the trembling or peripheral
mg/kg- 30 ‘minutes after the administration  of CRL cholinergic symptoms provoked by oxotremorine.
40476 and the time taken for the appearance of convul- VI. CRL 40542 (at 32 and ‘128 mg/kg doses) and
sions and death was noted. It was found that, in doses of 65 CRL 40543 (at 128 and 256 mg/kg doses) led 1o an
256, 128, 64 and 32 mg/kg. CRL 40476 did not lead to increase’ in the number of ‘punished passages.. CRL
any increasce in the time taken for the appearance of 40542 (a1:32,° 128 and 512 me/kg doses) countéracted
convulsions and death. the convulsive effeet of electric shocks, bt CRL 40542
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(at 128 and 256 mg/kg doses) did not modify the con-
vulsions. :

VII. CRL 40542 does not appear to modifly spontane-
ous miotor ‘activity. In-mice, CRL 40543 leads to an
increase in motor activity, at a dose of 256 mg/kg.

VIIL CRL 40542 does not provoke any noticeable
change in intergroup aggression. CRL 40543, at a dose
of 16 to 256 mg/kg, leads to a reduction in the number
of fights. : : :

XIL CRL 40542 (at a 8 mg/kg dosc) and CRL 40543
(at: 16 and 64 mg/kg doses) Jead to a resumption of
motor activity in mice whose motility has been reduced
by staying in the same enclosure.

CRL 40542 (at 32, 64 and 128 mg/kg doses) and CRL

0

40543 (at 2 256 mg/kg dose) lead to an ameloriation of 15

motor recovery in mice whose motility has been re-
duced by hypoxic aggression, e

" . With regard to asphyxic anoxis; CRL 40542 and
CRL 40543 lead, with strong doses, to a shortening of

the delay in the appearance of convulsions and death 20

caused by gallamine triethiodate, a curarizing agent.
XIIL The neuropsychopharmacological study - of

CRL 40542 reveals a number of excitator behavioural

effects; excitation with hyperactivity in mice and rats;

the presence of stereotypy and the potentiation of the ‘23

stereotyped effects owing to apomorphine and amphet-
amine; an increase in motility in animals whose activity
has been reduced by habituation or hypoxic aggression;
“anti-fatigue™ activity in an avoidance conditioning test
over a prolonged period; the presence of convulsions at
high doses; and the moderate antagonism of hypother-
mia induced by oxotremorine or reserpine.

CRL 40543 shows a certain number of excitatory
properties (excitation, hyperactivity and hypermotility)

- which ean be accounted for in the results observed in
the four plaque test. Further, the compound possesses
convulsive activity which leads to heightening of con-
vulsions induced by aspliyxic anoxia. Finally, it exerts
an anti-aggressive effect at all doses.

The compounds according to the invention are usaful
as therapeutic agents in the treatment of neurophysical
disorders, being agents active on the central nervous

- In'man, CRL 40476 can be used in the form of cap-
sules or compressed tablets at a dose of 200 mg, three
times daily. Very favourable results are obtained in the
treatment of aged asthenics. Further, without antagoni-
sation of antipsychotic - effects, the compound has
proved to be useful in the treatment of slow dyskinesia
in neuroleptics.

I claim:

S0

55

65
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1. An acetamide derivative selécted from the com-
pounds of formula I

(N
A

Z=CHy=CO~NIl=A

)

wherein ring a and ring b are each substituted zero; one
or more times by substituents selected from the group
consisting of fluoro, chloro, bromo, trifluoromethyl,
nitro, amino, alkyl of 1 to 4 carbon atoms, inclusive,
alkoxy of I to 4 carbon stoms; inclusive, and methylene-
dioxy; wherein Z is the radical > CHSO—: and wherein
A is selected from the group consisting of hydrogen,
alkyl of 1 to 4 carbon atoms, inclusive, hydroxyalky! of
1to 4 carbon atoms, inclusive, and a group of formula
RiR)N=-Y-—wherein Y is a divalent linear or branched
chain hydrocarbon radieal having 1 to 4 carbon atoms,
inclusive, in the chain, and R{and R, being the same or
different, are selected from the group consisting of hy-
drogen and alkyl of 1 to 4 carbon atoms, inclusive; and
addition salts of the compounds wherein A is a basic
group. ;

2. A compound of claim 1 wherein A s
RiRaN-~Y—wherein Y is a divalent linear or branched
chain hydrocarbon radical having 1 t0 4 carbon atoms,
inclusive, in the chain, and R and R), together with the
N atom to which they are attached, form a group se-
lected from the group consisting of dimethylamine and
dietliylamine. : :

3. A compound of claim 1 wherein rings a and b are
both unsubstituted and A is hydrogen, and pharmaco-
logically acceptable acid addition salts thereof.

~ 4, A ‘compound of claim 1 which is benzhvdrylsul-
phinylacetamide. :

5. A pharamaceutical composition having activity on
the central nervous system and consisting of, as an es-
sential active ingredient, an active amount of a com-
pound of claim 1.

6. The compound of claim 1, wherein Z is ~CHSO—
and ‘A is hydrogen, alkyl of 1 to 4 carbon atoms or
hydroxyalky! of 1 to 4 carbon atoms.

L » L *

-
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SUBMISSION OF PATENT INFORMATION
IN ACCORDANCE WITH 21 C.F.R. § 314.53
(ADDENDUM B)
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In accordance with the requirements of 21 CF.R. § 3 14.53(c)(1), applicant
Cephalon, Inc. submits the following patent information on U.S. Patent No. 5,618,845
which issued on April 8, 1997:

@ Patent number and the Date on which the patent will expire:
- (a)  Patent Number: 5,618,845 (copy attached)

(b)(1) Expiration Date under the provisions of the Uruguay Round of the
General Agreement on Tariffs and Trade (“GATT):
October 6, 2014

(b)(2) Expiration Date under previous “17 year from issuance” term:
April 8, 2014 (this expiration date is provided for convenience
only; under the GATT, the term of U.S. Patent No. 5,618,845
expires on October 6, 2014).

(i)  Type of Patent:
- U.S. Patent No. 5,618,848 contains claims for a drug product
. (pharmaceutical composition) and use of a drug product
(~ - (pharmaceutical composition).

(iii)  Name of Patent Owner:
- Cephalon, Inc.
145 Brandywine Parkway
West Chester, PA 19380
UNITED STATES

(iv)  Not Applicable
(Applicant resides and has a place of business in the United States)

014
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In accordance with the requirements of 21 C.F.R. § 314.53(c)(2), the following
original declaration is submitted; in accordance with 21 CF.R. §314.53(c)(4), the original
declaration has been signed by the applicant’s patent attorney.

“The undersigned declares that Patent Number 5,618,845 covers the formulation,

composition, and/or method of use of the acetamide derivative referred to as
‘modafinil.” This product is the subject of the application for which approval is

being sought.” ; /
e " Richard B. B;xyﬁ,;/n{’ Bem i i

015
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[(57) ABSTRACT

Pharmaceutical compositions comprising modafinil in the
form. of particles of defined: size. The particle size of
modafinil can have a significant effect on the potency and
safety profile of the drug,

6 Claims, 7 Drawing Sheets
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